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Chemical Forms and Transformations of Pb in Granitic Latosol on Hainan Island Through Adding Chemical
Amendments

YUE Ping

(Environmental Science Research Institute of Hainan Province, HaiKou 570206, China)

Abstract: The transformation processes of Pb in granitic latosol on Hainan island were characterized and the effect of exotic Pb and three soil
amendments on its chemical forms in the soil studied. Results show that a major fraction of Pb in the original tested soils is in bond form and
residual form and the content of available form is low, which indicates a low environmental risk. The percentage of Pb in different forms in—
creased in the order:residual> organic>Fe—Mn oxide> carbonate>exchangeable>water soluble form. The percentage of Pb in six forms in the
soil increased significantly when exotic Pb enters soil in the ion form. As time goes, the chemical forms in the exotic Pb polluted soil change
continuously as followed: (1)the percentage of water soluble form and exchangeable form decreased; (2 )the percentage of carbonate and Fe—
Mn oxide forms increased ; (3 )the tendency of the percentage of residual, organic forms shaped as inverted“U”; (4)Fe—Mn oxide form was
cumulated in the soil and the percentage of Pb in different forms increased in the order: Fe—Mn oxide>residual> organic> carbonate >ex—
changeable>water soluble form. The application of three soil amendments( calcium superphosphate, lime, sodium sulphide )can significantly
reduce the percentage of Pb in water soluble and exchangeable forms. The tendency indicates that soil amendents can reduce the percentage
of Pb in effective forms and activity of Pb, which restrain the transfer of Pb from soil to plant and ensures the safety of plants.

Keywords: Hainan island ; granite latosol ; heavy metal Pb;chemical amendment;form;transform
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Table 1 Basic properties of the tested Granite latosol

e =] SRR, pH  fHLF/g kg AR/ emol kg™ CEC/cmol kg™ Rk % Fe,0/g kg T-Ph/mg-kg™
A it 213 WEEARR 48 9.6 0.71 9.24 62.0 13.4 35.860
2 i L1Ed Pb PWILERES
Table 2 Chemical forms of Pb in the soil
+4E Ph fL2EIEA & Ph JKIEZS Pb LA Ph RIREREE B P AL A Ph BAHURL A Ph BRAAS Ph
/mg-kg"! 35.860 0.145 1.567 4.126 7.671 10.487 11.864
1% 100 0.4 4.37 11.5 21.39 29.24 33.08

3 T A BRI TR K R R
Yy A A P15 B, B4 w5 e 3 S S U e Bt
MNP N B A e E o A L i 48 ]
DIKIRZA S BRIREL S 578 ARG S S A
LB BRFRRS GRS, ELJRAE I
TR A5 RN A B 3 i B AT 1A 3R i B R AE )
Bk HIEE SR AIEAA NS E LR e
ES—Waw L7/ i Y S Sl i R T A e S
VT 15 DX PN o = ) e P, e M SR ) H R v
PUAR 53.42%, FZ50 40 TR 400 m LLH B9k B
Al - HEbAT R RELIHE R 48 Pb AUL2AIEAS |
ANIE P fE T3 R sh AR S ekt . LB R
Xt 3 rp 48 Ph ISR EsT, xR
RGBT 2T X 35 e + 8 5 Ffe 7= dh 2 4 HL
R E L,

1 #R57FE

PR AL b s 40 (IR R 3 1+ (0~
20 em) , SRAFHb SR MR T UL 1 BE S H R
ARFET, A3 pH R IR BE T E 5 A LS & 2
BEFREP AT E s scHER 1 mol - L7KC1 284t ,
P HEBRR A 5 PH 23 22 4 i NHLOAc 3E I A2 ; 0kE
YR B E TR 5 S A AL B DCB 281, He
IE o

AT PR T EE AT 2 mm G4 H4F 1500 g -
Faklan, AMEFESE Ph A TR R 5N
40 mg-kg™'o fb2FR R A K BRALEA AT BE RS 43
P52 25 g 457 1.2 g+ 437 F1 50 g 257 s A5 K
4329k A K FE ) 409%~50%, T 25~30 CEET
g, AyWIAE 7.14 .21 F1 28 d U EIETRE, SR
Tessier /324 HE LRI HT T 42 R L8 I sh A1k

RIS RH Tessier 439 ff) 5 k8, 3
IR MRIRERES B B LB APLTSS

BAFRAAS 5 Ry KA 1 mol- L MgCl,, 1 mol -
L™ NaOAc(pH5).0.04 mol - ! NH,OH HCl+HOAc
(25% ) (pH2, Jin#4) F1 309% H,0,(pH2)+0.02 mol - L~
HNO;(fin#4)+3.2 mol - L™ NH,OAc $5:BOE#e 4 kiR
BHEAE AMYEAEMANSEASESR., A
FFRAASICE & 1 HNOS Sl i Ak, SEEU A i
e Ph e B X HTA SR - TR SO G A 2 |, B
551K,

AT R H E Brii ] SAS SE it 84 Fl Microsoft
Excel #FHEA T 50 B0 19 A BE AR GE 1T A, ok
FH Tukey 9 Q W55 7E1 T 22 5 Lo Asc o oAb 31 1) 22 5=
PRI

2 HER55H

2.1 RXHELE Pb WHSAHR

f 2 nl g, R HIEREA TR P i bE
BULE AR N E, TR Pb SRR,
HRT 5 HEI06 2208 R AYAS Ph> AT HLTSE & 745 Ph>Ek
A A A Ph>iRIRERZE A4S Ph>Ac 3 Pb >
IR Ph, T HEh 25 Pb FIZKIEZS Ph H 1A,
P M SR A A SO R, U B IR SR 1
T 3% Pb By IREE U A
2.2 4ME Pb FE T ERETSEL

e 3ME 1R, S5E A A, S ANEE 4 E Ph
DI FRIEA LS, 4t 6 MBS Pb &=y
HEE T,

ARG Ph 53 3 rh T 4 R AL F LS T AT 4
f7 E it B s R4 RS & 2E TSR b, KA Pb Al
A Ph 1 LU BIRFEE N B s iR Eh 25 525 Ph RIS
AWEs G4 Ph 1 HIRREE BT A HLTSS &4 Pb
RS P 1Y EL B JeTH G A T R TAaE
(RS B BE A B Ta] A HERS , E A 438 % Ph 94k
SEIAS T R 5 TR R A KR S RS i s
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Table 3 Effects of culture time on chemical forms of Ph(mg-kg™)

He g 1/ KIS Pb AcHds Ph BEEhE RSP A RSP APEESGA P FRAA Pb
7 1.980a 3.704a 5.398a 21.371a 18.149a 23.581a
14 1.345h 2.613b 6.089h 23.362h 16.990h 24.067h
21 1.285¢ 2.207¢ 7.342¢ 23.568¢ 16.401¢ 23.726¢
28 1.106d 2.102d 7.867d 24.013d 16.564d 23.203d
i+ CK) 0.145¢ 1.567¢ 4.126¢ 7.671e 10.487¢ 11.864e
L« [l =S H AR P OR T Q TR A S BRIF 2R AR a b e d e FUR 5%KF B2 W EPEACT-

A A G B AR YIRS BRI ER 25 5 S8 2K, P
T 3k A AP A B | 255 T2 S N B A A X A
YIRS R R E A S S A . ARG P 5+
b, i T HERBE Y - BERT AN - 8 rh AR K R R
SRR, i aRIR RS P SRR AL
2 Pb HefilrSE BT, AR Ph 153+ 1Erp Ph fyfkaE
AL TR OSBRSS 5 A, &
B AME P 7E TR Th B Frge it
& JEAE L B S 2 1 a0 —Fh
FRIEA

[JWS EIEXE [JCABITOX [1O0M MRES

100 —— — — — —
I L -
g 50 e
= Frir) iri)

25+

0 — —_— e o T -

7 14 21 28 JH4(CK)
KA

WSIKIEAS , EXE Saefeds, CAB i Eh sl &
LA, OM A HLRES G785, RES HHARAS
& 1 5MR Pb FE TR MRSEL

Figure 1 exotic Pb forms in the soil
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2.3 LERRFIX G P SRS

I 4 AT UL, KFANE Ph J5 3% ) 380 Ak 27 i
BRIE, HHhESE P kB s LA T E Rk
A5 BT AR N T A A TS P i
553 Ph >ERARA Pb >AHLA Pb >HRARERSS G4 Pb
>AZHAS P >IKIE A Pho X5 Y - i I fh 24w K751
T BEREY AR AL KA e 2 I rh R A
Pb 15, [RIHs D HABIE S8 00 & i BFoT X
H KIS Ph BRI B AL > A0 K> 3 i R
B X AR B A Ph B UK « A > 1 B R A5 > i Ak
B XTRRIRERZE A7 Ph B RUR . SRS > mifk

T =H e e

B> AR s WA B AL S A A P B AR A
JRSBRACEH> I BERRES s XA HLE R Ph B E A
R A ISTRAL TN > 1 BEIRES ; Xk R Ph i1B A%
H TR IRES > A1 K> BRAL A

THAIREW, 3 Bk R B AR Ph 5+
SEAT W] A A L R BRI KRS Pl 5
s Ph AP G5 Ph BRIRERES 5 75 P MIBAR A
PAS S Ph S R FRAS Ph S AN, 15
WAl ke R A9 T R A 1 Ph A 200 7

([N iy A N G INTTE Kt G ey -l e SR e AR 7L
RWERS , AR T L,

x4 3 FLFE R FIXT 18 Ph EMFNE (mg-kg™)
Table 4 Effect of three kinds of soil amendment
on chemical forms of Ph(mg-kg™)

SIS Yt EBERRESA R ERAREE BRAbeRAb R
IR Pb 1.106a 0.903h 0.837¢ 0.409d
A Ph 2.107a 1.297b 1.182¢ 1.430d
RIRERLE A Ph  7.467a 4.166b 5.976¢ 4.756d
4567 Pb 24.193a 20.094b 17.102¢ 18.805d
FHLE Ph 16.564a 12.948b 11.786¢ 12.655d
GRS Ph 22.703a 36.171h 36.301¢ 37.845d
. Ph 74.140 73.579 73.184 75.900

e (DR EERYY A5 30 d 2 (H ; (2) Rl — AT ARl 28R
FH Q W6 56 4 R ] 22 AL T a b e.d FoR 5% K- FRY2E S8
AR,

3 g

MR g Jm A R i DU VBER |
2R A B A A N, AT AN IR B A I 2 JF 3R
B ANTRI BTG 1 o S AR o SR A i S o e
AR 5 R R e K OSC AR A5 A b
SRS EELHNER . DEE RPN E
G AE I BT A AT AR E R R R TS g
BREARAEIIRR,



1794 &V S R R I R B i LD P B A S S A R )

2008 49 H

OB RS R OTTER I, DTS I R R R R
4 AR AT P B 5 5 IR B AR R RS B T
A, WEE SR EP R TR R — X
THEJE PboRUL, TR Ph AU E NG E A%
MBI, HHE TR Ph AL S YR DIE sh
Py a] LLER 3 i T /K ol e P IR R A D Ph
BEAK I3 % B A HE % s A, LSRR A AR 1Y P>
A5 Y B A Al A RS O (T coT S™
OH™\SOT \HPOYAF) S A Al W FCITLIe T 9 L 4
1A I8 5 , #4338 Ph AT ATTE I S

TR F R A ST R, 1] Ph 5+
P AR 2 28 RR) AT A A~ TR A S ULV
o BANE Rl RE 248 -3 75 Ge Wy a4 Rl i) [ 14
I, AR A Al R AR R T R e, e LB
SEH AR S R R Z B EE I R —
M AL TR W R A W 2B I R
DLYE JLT0E LK 8 AL S i R AN n] o3, 22 PR BEIX
SETE AR A A o A R R B B T B DL 5 R
M A~ eI B T ) 3254708 5051 , i
SN A YA . H R R AR R S S
PR 5 R 3R i BE AR A B R i (e S A
Ko

{EUR , ABERRES A1TK WAL SE A D0
S U INFANG B G 9 Y s, B RESUL 4
Ja i, i R A R AR R R A
HRYIE SR AR T G O A WA st el A P et
I, BT A DE B R 5 e TR AR K S G R
AR FIBLIRI , PR L B S B R AL A DT BE R A
PR, S o2 i EA vl o d e k= s Rl

B A=At s R A€ 3 b B G 19 S AL R

AN ZIE LB R0 . BRI IR,
A B R AR F e S PR OB i AR AR A
Wy B e A A, T Sy e A MR A R R A R A
AL ESESE, WM A R 7
L, IR R K Y H AR, 1
)RR E THE 7 A 1) SRR B A A FH LA % 3K
oy ENA AT ] R BURR AL IR 58, A B T
BEAR B B AR A . i T K i AU R AR
MBS, A B TR SR A
A R o SRR S TR AR AL AT R R B R
W& R RAEAMEN, Wi Ak~ 22
e

T M AE TN 38 i AR A B R [ 2

SerhE R IUR , IR S R B AR A AL
PERITTVE , T B AR Pl , AR5 G+
3 B A P AR - B TS e 43R B
EABFEAACEIIER . HR, Ao s R R
FEAR L E 5 R B A, A RE MU E B A e
AR RIS, DA G T T M AN A0 e v
WAL A7 K EBR AL B AE 4 I, R 22 5 1R I R T
RO RAT T FBCHALE FR T R WA B =, X 7
THT ] BEAF AR B R AR

4 ZEig

(DT7EAR RS B AL A i T B4 8 Pb 1Y
RIS UG GBS NN T, LA P &
A, HT 5 0GR R FRARAS Ph>A ML S &
A Ph>#bi B AL S5 A 75 Ph>TRIRELZE A4 75 Ph>3c i
A Pb >IK¥4S Pb,

(2)5ME Pb A H38 )5, vl fif IR B R B
Pb SR LA, IR TX RS faE . SNE
Pb V54 +- 8 b 8 4 Jm AL I A T 45343 B o B il
BEESRIHERS Ko A T 2284k . KA P FIsc 4 s Ph
LR 2L TR BRIRERZE 575 Ph Fliksh Ak &5
G4 Pb W LU BRI A HLRSS &4 Pb FIERARAS
Pb (1 LA WA Je T 5 s A B PR TARE a3
T4 Pb FEAERE A R R,

(3)[a] Pb {5 4% IR IR ES A K Bk Al
J& , KIEAS Ph RIS AS P A HLEE A7 Ph BRAR R
552 P FERER E AL ZE 545 P & TR AR
Pb S, BB Ab o BRI A AR i 1+ 4 Pb 119
AR T RS TR, AT fl E 4 JE Ph
TR RIS AR TR 2
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